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T^i^i^SSI^^^T^^NS OF REACTION PRODUCTS OF 
^^'^^ AMINES AND BASIC POLYAMIDES, 
PROCESSES FOR THEIR A4ANUFACTURE AND THEIR USE 

(71) We, CIBA-GEIGY AG, a Sv/iss Body Corporate of Basle, S\vitserland, 
do Hereby declare the invcnnon, for which we pray that a patent may be granted to 
us, Mid the method by which it is to be performed, to be particularly described m and 
by the rollowmg statement: — 

^ The present invention provides a process for the manufactore of stable prepara- 
tions of water-soluble or water-dispersible reac'don products of poivepo:ddes, famr 
ammes and basic polyamides, which comprises icacting a) a reaction product of a') at 
m polyeposzde vdiich contains at least two epoxide groups per moiec=iJ% and 
a ) at least ens high-molecular weight fatty amine, such that the equivalent ratio of 
epoade groups to amino groups is 1 : 0.1 to 1 : 0.85, widi h) a basic "polyamide v/hici 
IS obtained by condensation of b') polymeric, unsaturated fatty acids and b") poly- 
aUq^enepolyammes, m die presence of an organic solvent, at tcmperause cf im to 
V5 U such that the equivalent ratio of epoxide groups of the component a) to amino 
groups of die component b) is 1:1 to 1:6, widi the addition of add at some stages 
before completion of die reaction so that a sample of die reaction mixture has a p,, 
value of 2 to 8 after addition of water. 

The expression "equivalent" as use herein means the amount of basic polyarjide 'a 
grams which is equivalent to one mol of monoamine. 

The qxaides a') from which the component a) is obtained are preferably derived 
from polyhydric phenols or poJyphencIs, such as resorcooi, and phenol-formaldehyde 
condensation products of die resol or novoiak tvpes. Bis-phenols such as bis-'4-hydrcvy- 
phenyl>raediane and especlaUy 2,2-bis-(4'-hydK)xyphenvl>i)roDa« are the oreferrcd 
startmg compounds. 

Particidarly suitable as con^jonent aO arc epoxides of 2.2-bis-^4'-hvdrovvT)hcnyl> 
pn^ane whidi haw an epoxide contait of 1.8 to 5.8 preferably at least'5 eocrlv groan 
equivalent/kg, and which correspond to die fonnula ^ ■> t> f 
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HC-CH, 



wherein 2 has an average value of 0 to 0.65. These coosides arc obtaincrl bv reaction 
OA epicfa lorohydrin with 2^-biS'(4'-hydro2>phenyl).propane, 
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Mono-fatty amines with 12 to 24 carbon atoms are particularly suitable as com- 
ponent a'O- The preferred amines have the formula 



H3C-(-CH2-)^NH„ 



wherein x represents an integer having a value of 11 to 23, preferably 17 to 21, for 
example, lauiylamine, palmitylamine, stearylamine, arachidylammc or beheuylamine. 
Mixtures of such amines, such as those obtainable as technical products, can also be 

^^The reaction of the component aO with the component a'O may be performed at 
80 to 120X, preferably at lOO^C. 

The ratio of epoxides a') to amines a'O in the component a) is chosen such that 
diere is an excess of epoxide, Le. there is more than one epoxide group for each ammo 
group, and the reaction products a) thus contain epoxide end groups. The equivalent 
ratio of epoxide groups of the components a') to amino groups of the component a ; 
is preferably 1 : 0.1 to 1 : 0.5, especially 1 : 025 to 1 : 0.5. 

The polymeric unsaturated fatty acids used as the component b ) for the manu- 
facture of tiie basic poI>^ides b) are preferably aUphatic, ethylenicaUy unsaturated 
dimeric to trimeric fatty acids. The reaction products b) are preferably manufactured 
from polvalkvlenepolyamines b") and aliphatic unsaturated dimeric to trmicnc tatty 
acids bO which are derived from monocarboxylic acids wiih 16 to 22 carbon atoms, 
which have at least one, preferably 2 to 5, ethylenkally unsamrated bonds, for example, 
oleic acid, hiragonic acid, elaeostearic acid, licanic acid, arachidonic acid, clupanodonic 
acid and, especially, linoleic add and linolenic acid. These fatty acids can be obtamed 
from natural oUs, wherein they occur mamly as glyceridcs. The dimeric to tnmeric fatty 
acids bO are obtained by dimerisation of tiie monocarboxylic acids usmg methods known 
per se. The so-called dimeric fatty acids alwaj^ contain some trimenc acids and a 
small amount of monomeric adds. ^ • ui * 

The dimerised to trimerised linoleic or linolenic acids are particularly smtable tor 
use as component b'). The technical products of tiiese adds as a rule contam 75 to 95 
per cent by weight of dimeric add, 4 to 25 per cent by weight of tnmeric acid and 
a trace of 3?o of monomeric add. The molar ratio of dimeric acid to tnmeric acid is 
accordingly about 5:1 to 36:1. , , u i — • 

Particularly suitable as components b'O are polyamines, such as diethylenctri- 
amine, trietiiylenetetramine or tctracthjdcnepentamine, i.e., amines of die formula 

(3) 

H.N— (CH,— CH,— NH)n— CH.— CH,— NH„ 

wherein n is 1, 2 or 3. . . 

In the case of amine mixtures, it is also possible for n to have a non-mt^ral 
average value, for example between 1 and 2. ... • • ^ 

The preferred basic polyamide b) is that derived from dimenscd to tnmensed 
linoleic or linolenic acid and a polyamine of the formula (3). 

The reaction of the component a) with b) may take place m the presence of water- 
soluble organic solvents, cspedally those which are nusdblc with water to an unlimited 
extent, for example dioxane, isopropanol, ethanol and methanol, ethylene glycol n-butyl 
ether/(=n-butvlglycol), and diethylene glycol monobut>'l ether. . , ^, 

The reaction can also be carried out in the presence of water-msoluble organic 
solvents, for example in petrol hydrocarbons such as petrol or petroleum ether, benzene, 
or benzenes which are halogenated or substituted by lower alkyl groups, such as toluene, 
xylene or chlorobenzenes; alicydic compounds such as tetralin or cydohcjanc; and 
halogenated hydrocarbons such as meAylene chloride, metiiylene bromide, chloroform, 
carbon tetrachloride, ethylene chloride, ethylene bromide, s-tetrachloroethane and 
especially trichloroethylenc or perchloroe±ylene. 

The reaction products thus obtained are soluble, or at least dispersible, m water. 
A third component c), namely a further monofunctional or difunctional compound 
which is different from a) and b) may be used in conjunction with components a) and 
b). These monofunctional or difunctional compounds may possess mobile halogen atoms, 
or vinyl, add, ester, add anhydride, isocyanatc or epoxide groups as funaional groups 
or atoms. Preferably, about 0.25 mol of a monofunctional compound c) are used per 
one ammo group equivalent of the component b) but this content may be increased up 
to, for example, 0.5 mol per ammo group equivalent. If difunctional compounds are 
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used, preferably 0.05 to 0.5 mol arc employed per one amino group equivalent of the 
component b). 

These components c) are preferably aralkyl or alkyl halides, nitriles or amides of 
aads of the acrylic add series, aliphatic or aromatic carboxylic adds, their esters or 
anhydrides, and aliphatic or aromatic isocyanates, epoxides or epihalogenohydrins. 5 

Suitable monofuncdonal compounds are alkyl halides such as ethyl bromide or 
butyl chloride, aralkyl halides such as benzyl chloridej nitriles or amides of acrylic add 
or methacrylic add sudi as acrylonitrile or acrylic add amide; alkanecarboxylic adds 
with up to 18 carbon atoms such as coconut fatty add or stearic add, or their esters 
with alkanols whidi contain at most 5 carbon atoms, for example methanol, ethanol or 10 
n-butanol, or their anhydrides sudi as acetic anhydride; aromatic isocyanates such as 
phenyl isocyanate, or aliphatic or aromatic epoxides such as propylene oxide, butylene 
oxide, dodecene oxide or styrene oxide. The preferred difimctional component c) is 
epichlorohydrin. 

15 Particularly suitable components c) are alkylene oxides with at most 12 carbon 15 

atoms, alkanecarboxylic acids with at most 18 carbon atoms, monocyclic aralkyl halid^ 
or acrylonitrile. 

The reaction of the polyamides with the monofunctional compounds and epoxide- 
fatty amine reaction products may talcc place in any order. The polyamide can be re^ 

20 acted first with a monofunctional compound and then with the epoxide-fatty amine 20 
reaction product^ or vice versa. In some cases, if there are no great differences in the 
reactivity, the reaction can also be carried out simultaneously. 

The reaction to give the reaction product of the components a) and b) is carried out 
in sudi a way that polyaddition products which are soluble or dispersible in water are 

25 produced, by adjusting the p^ value, at some stage before completion of die reaction, 25 
to 2 to 8, preferably to 2 to 7, especially to 5 to 6. Inorganic or organic adds, espedally 
relatively volatile organic acids such as formic acid or acetic add may be used for this 
purpose. It is advisable to add a certain amount of add to the reaction mixture immedi- 
atdy at, or shortiy after, the beginning of the reaction of the polyamide vnth the epoxide, 

^ and also to add furfher add continuously or in portions during the furtiier reaction. 30 
Furthermore, the process if preferably carried out at temperatures of up to 80°C, for 
example of 25 to 80**C, especially 45 to 70''C The resulting solutions or dispersions, 
winch are, in inost cases, slightly opalescent to doudy solutions, which have been 
adjusted with add to the desired ps value, and which have been diluted by means of 

35 an organic solvent or preferably by means of water, so that they constitute, 10 to 30% 35 
of the reaction product, are distinguished by high stability. 

Products with deshrable properties are also obtained if after the addition of the 
add and of the water, the preparation is further stored at room tenq)erature or elevated 
temperature, for example for 4 hours at 70*C or for a longer period at a lower tem- 

40 pcrature. 4q 
The products of the invention are suitable for finishing textiles, especially for 
rendering wool non-fdting, in which case the wool may be impregnated with an aqueous 
liquor to which the preparation and, if desired, yet further additives such as wetting 
agents, dispersing agents and/or adds or bases have been added, then dried and sub- 

45 jected to a treatment at devated temperature, (Le. at a temperature above room tern- 45 
perature and below that at whidi the materials may be damaged during the treatment; 
suitable temperatures are in the range 40 to 120°Q. In particular, the process for 
rendering wool non-fdting, may be carried out in conjunction with a dyeing process. 
In this way, dyeing and rendermg non-fdting can be combined in a simple manner 

50 andcarriedout in the same apparatus vndiout the wool being tal^ out of the apparatus 50 
between the two processes. 

In ±e exhaustion method for rendering wool non-feWng, the wool is treated at 
temperatures of 35 to 100**C and a pH of 7 to 10 with the epoxide/polyamide reaction 
product The Hquor used for rendering the wool non-fdting may contain, in addition 

55 to the polyaddition product, an amount of base, for example, ammonia, disodium phos- 55 
phate or trisodiimi phosphate, suffident to give tiie required alkalinity. The amoimt of 
polyaddition product (not counting solvents and water), relative to the wdgjit of the 
wool, is generally 0.5 to 5%. Between 20 and 80 minutes is usually required for exten- 
sive to practically complete fixing of the polyaddition product 

60 Treatment of wool to render it non-f dtii^ can also be carried out using a padding 60 

process in which the liqour has a pH of 3 to 7. The required aridity can be adiieved 
by the addition of, for example, low molecular wdght aliphatic carboxylic adds; 

Dyemg can be carried out using methods and dycstuBs known per se for the dye- 
ing of wool, for example, add wool dyestuffs, 1:1 or 1 : 2 metal complex dyeStuffs or 

65 reactive dyestuffs. Additives customarily used in processes for dyeing wool, such as 65 
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sulphuric acid, acetic add, sodium sulphate, ammonium "^Pji^ and leveUmg ag^^ 
esp^ally polygiycol compounds of higher aHphatic ammes, ^± ^ °P™L^ 
S^qpattiD^ed aid/or esterified at the hydroxy groups by polybasic acids, may also be 

5 '"^The sequence of the wo processes is optional but it is generally preferable to carry 5 

out die dyeing first and die non-felting treatment aftervrards. . 

m Sned process for dyeing wool and rendering it non-fdtmg is particularly 
suitable for use in actual machine dyeing, where die goods being dyed are static and 

10 "^'oSgtSsudi as hydrogen peroride may also be added W 
baths SSedT the permanence of the non-fdting finishes can be improved by pre- 
Sng the wool with a dilute aqueous solution of dichloroisocyanurate aad or rts aMi 
metal rait before the wool is treated with the preparation contammg the epoxide poly- 

15 *°^^S^^ilfwith a Wgh content of organic, paruoilarlywater-i^^ 15 
vents, or even anhydrous baths containing only organic solvaits, are i^ed, the proa^ 
feappropiiatdy earned out in dosed apparatuses, for example of the type used m dry 

^^°°TffattnPnr with the preparations of the invention improves the fixing of ^Yf^h 
20 espedally reactive dyestuffs to textiles, espedally wool, resultmgm an impwv^ fart- 
Ss to Miration: Mechanical properties, for example tear stten^, do^^uon at 
break, aSn resistance, and tendency to piUing, of the treated textile material are 

^° wiS^^ preparations are used in combination with an ammoplast pre-condensate 
o<i on esiwcMy cotton, a wash-resisiant "sofl release" effect is adueved. It is 

^ ^o^^iepSacmre textiles widi a so-called non-iron finish using the prepara- 

^"""m^reSom of die invention may also be used as sizing agoitt paP^; 

In so^ cases, die epoxide/polyamide reaction Vfrodxscts may be used as asdu- 
tion S STdSei^on in*an or^c solvent Suitable solvents are those described for 30 

"^K^SfSJ^ducts are insoluble m water-insoluble o^anic solvents, they 
can be dispersed in the water-insduble sdvent in die presence of an or^o-sduWe 
Srf^lSe agent For tiiis purpose die reaction product, die solvent and tiie surf ace- 
aS^ iSl cai be mixed wVstirring, or, preferably, the r^<m P"duct^e 35 
wOTked hto a paste widi die surface-active agent and diea mtroduced mto tiie solvent, 

LTbfl^S same ..y as described for die aqueous pre- 

^"ir&e mamif acturing instructions and examples whidi f oUow, die percentages are 40 
-percentages by wdght 

Manufacturing Instructions n' 
^\ 196 s (1 epoxide group eqiiivalent) of a polyepoxide formed from 2,2-bis-,,-r 
h^dr^4S)Sp^e^d%khlorohy^^^^ togetiier witii 31 g (0.1 ammo^ 
AK M^Srf a ni-turc of i:^o-dcosanc and 1-amino-docosane, are stirred for 45 
^ XhS^it iop»C A dear, visco^JS ^oduct ;villi an epoxide group equivalent we;ght 

m ^%6gtt^d^ group equivalent) of die polybpoxide d<^cribed und^ A), together 
Stii 62 g (02 amino |rou? equivalent) of die fatty amineinixture described vmder A), 
50 ifstirrii for one hlur at lOO'C A dear, viscous produa witii an epoxide group 50 

Tt^l (f Jil'^oS. eqS^itit) of die polyepoxide described under AVjgeA^ 
' Sih 77 5 g (025 amiSo ^oup equi.-alent) of die fatty amine mixture descnb«i mda 
^aie stfeS fi one hoS at 100°C. A higjily viscous product witii an epoxide group 

55 SSit) of die polyepoxide described under A^, togeth^ 

% 93 f 0.3 aminolroSp equivalent) of die fatij- amine mixnue descnb^ mda 
I) are stirrS f or one hour at lOO'C. A higjdy viscous product with an epoxide group 

^tTz oifiide'^l e5J& of die polyepoxide described under A), together 60 
^ 108 5 WO^S^aS^o^ equivdent) of die fatty amine mature descnbed under 

If are for SoiS at 100°C A highly viscous product with an epoxide group 

'^tTs (l^l of die polyepoxide desaibed under A) togetiier 
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with 124 g (0.4 amino group equivalent) of the fatty amine mixture described under 
A), are stirred for one hour at lOO^^C A highly viscous product with an epoxide group 
equivalent weight of 507 is obtained. 

G) 196 g (1 epoxide group equivalent) of the polyeposide described under A), together 
widi 155 g (0.5 amino group equivalent) of the fatty amine mixture described under A), 5 
are stirred for one hour at 100^ C. A higlily viscous product with an epoxide groim 
equivalent weight of 685 is obtained. 

If) 91.2 g of butanediol diglycidyl ether (0.8 epoxide group equivalent), togedier with 
62 g (0.2 amino group equivalent) of a mixture of 1-araino-eicosane and 1-amino- 
docosane, are stirred for one hour at 100**C. A dear, viscous product with an epoxide 10 
group equivalent wei^t of 257 is obtained. 
I) 99 g of hexahydrophthalic acid diglycidyl ester (0.6 epoxide group equivalent), 
together with 46.5 g (0.15 amino group equivalent) of a mixture of 1-amino-eicosane 
and l-amino-docosane are stirred for one hour at 100°C. A dear, viscous product with 
15 an epoxide equivalent weight of 395 is obtained. ,5 
J) 98 g of a polyepoxide fonned from 2,2-bis-(4'-hydroxyphenyl>'propane and epi- 
chlorohydrin (0.5 epoxide group equivalent), together with 33.7 g of stearylamine (0.125 
amino group equivalent), are stirred for 1 hour at 100**C. A dear, viscous product 
with an epoxide groiip equivalent of 400 is obtained. 
20 K) 96 g of a triepoxide of the formula 20 

(4) 

V Ul ... V 

0 

(0.6 epoxide group equivalent) togedier with 46.5 g (0.15 amino group equivalent) of 
a mixture of 1-amino-eicosane and l-amino-docosane, are stirred for 1 horn: at 100 ^'C. 
A dear, viscous product with an epoxide group equivalent weight of 278 is obtained. 
25 L) 99.6 g of triglycidyl isocyanurate (0.6 epoxide group equivalent), together with 25 
46.5 g (0.15 amino group equivalent) of a mixture of 1-amino-eicosane and l-amino- 
docosane, are stirred for 1 horn- at lOO^^C A dear product with an epoxide group 
equivalent weight of 208 is obtained, 

M) 156.8 g of a polyepoxide formed from 2,2-bis-C4'-hydroxyphenyl)-propane and 
30 epichlorohydrin (0.8 epoxide group equivalent), together with 37.1 g of lauiykmine 
(02 amino group eqmvalent), are stored for 1 hour at lOO'C. A dear product with 
an epoxide group equivalent weight of 403 is obtained. 

N) 98 g of a polyepoxide fonned from 2,2-bis(4'-hydroxyphenyl)-propane and epi- 
chlorohydrin (0.5 epoxide group equivalent) are warmed to 85 to 90**C, 124 g (0.4 
35 amino group equivalent) of a mixture of 1-amino-dcosane and l-amino-docosane is 35 
then added over the course of 15 minutes. Thereafter the mixture is stirred for a further 
6 hours at 100°C. A highly viscous product widi an epoxide group equivalent weight 
of 2220 is obtained. 

0) 196 g of a polyepoxide fonned from 2,2-bis-(4'-hydroxyphenyl).propane and 
40 epidilorohydrin (1 epoxide group equivalent), together with 32 g of lauryl-propylene- 40 
dianune (0.2 amine equivalent), are stirred for 1 hour at 100° C. A dear product with 
an epoxide group equivalent weight of 380 is obtained. 

P) 196 g of a polyepoxide formed from 2,2-bis-(4'-hydroxyphenyl>propane and epi- 
dilorohydrin (1 epoxide group equivalent), together with 20.4 g of all oil propylene- 

45 diamine (0.1 amine equivalent), are stirred for 1 hour at 100°C. A dear produrt with 45 
an epoxide group equivalent weight of 282 is obtained. 

Tall oJl-propylene diamine is a reaction produa of propylene-diamine with "tall 
oil", which is a mixture containing fatty adds, which is recovered m the manufacture 
of paper from wood pulp. The composition is variable depending on the type of wood 

50 used, but generally indudes a large amount of oleic and linoleic adds. 50 

Exan^le 1 

49.4 g of a polyamide of polymerised linoldc add and diethylenetriamine (0.2 
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amino group equivalent) are dissolved in 50 g of butylglycol and vwrmed » 53°C. A 
solution of Isls g of the polyepoade/amine reaction product C) (0.05 epoode goup 
equivalent) in 20 g of n-butylglycol is then run m dropwise over the course of 3 U 
Sites. One hour there^. a solution of 8 g of gladal acetic aad m i^S g ddt- 
5 iSsed water is added and the minure is further stirred until cdd. A mobile sohiaon 5 

of solids content 20% and Ph value 7.0 is obtained. 

Example 2 « i , ^• 

49.4 g fO.2 amino group equivalent) of the polyamide used m Example 1 are ms- 
■ solved in 50 g of n-butjdgly^l iid warmed to 58;C A solution rf 3425 g die poly- 
10 qwride/ami^e reaction product G) (0.05 epoxide group equival^t) and 35 g ofn- 10 
b^lgl3^»l is 4en run in dropwise over die course of 40 mmutes. One ho^J ^^j^"^' 
a solution of 7 g of glacial acetic add in 226 g of deiomsed water is added and Je 
mkture is stirred unffl cold. A viscous solution of solids content 20% and p^ value 
7.0 is obtained. 

15 ' Example 3 • • i< 

61.8 e of a polyamide of polymerised linoleic acid and dietiiylenetnamme (^25 
amino gro^ equivalent) are dissolved in 61.8 g of isopropanol and W^f.^^JLSl 
A sotatim of 12.85 g of the polyepoxide/amine reaction product H) (0.55 epoxide 
«r^^ent) " 12.85 g of 4?ropanil is ti«a added dropwise over tiie cc^ 

20 §30 Stes. One hour diLafter. a solution of 15 g of glac^ acetic aad m 200 g 
of deionised water is added and tiie mixture is furtha stirred until cold. A mobile 
sohition of solids conlent 20% and pn value 6.0 is obtamed. 

Example 4 . i a 

49.4 e (02 amino group equivalent) of the polyamide used m Example 3 are 
25 dissoK I 49 A g of ettool and warmed to 53»C. A solution of 19 8 g of die pdy- 25 
mLde/amine reaction product I) (0.05 epoxide group equivalent) 19.8 g of etimol 
fetiien added dropwise over die course of 30 mimit^ One hour dieteafter, 24 g of 
Sadd acetic add in 180 g of ddonised wato are added and die mixture ts fi^er 
S S cold. A dear, mobfle solution of solids content 20% and Ph value 5.9 is 
30 obtahied. 

Example 5 -n t it a- 

49 4 e (02 amino group equivalent) of die polyamide usoi m Example 3 are dis- 
solved^ K4 g of but^gly^l and warined to 54»C A solution of 20 g of t^ poty- 
S^de/aSne reaction pT«Iuct J) (0.05 epoxide group ^jf^^^^^^^^J^q^l 
35 dycol is dien added dropwise over die course of 30 minutes. Of l'0™.$f««?"^'i2 f 
5f Slcetic add in 190 g of ddonised water are added andthe mixture is fi^er 
SSnm cold. A dear, mobile solution of sdids content 20% and pn value 5.4 is 
obtained. 

Example 6 

40 49 4 2 (0.2 amino group equivalent) of die polyamide used in Esample 3 are dis- 40 

solved in 49 4 gTdioW^and warmed to 55'C A solution of 13.9 g of die poly- 
Soride/aSi ^aion product K) (0.05 epoxide group equivalent) in 13.9 g of dioxane 
i« then run in dropwise over the course of 30 mmTites. * , . - . ^ ^ 

OnrhoSSafter. 12 g of gladal acetic add in m g ^^^.^ZZ 

45 added Sd die mixture is further stirred until cold. A mobile sohiaon of sohds content 
20% and Ph value 5.4 is obtained. 

Example 7 

79 g (032 amino group equivalent) of die polyamide used in ^anple 3 are As- 
solved il 79 g ofbutyfiyc^l aLd wamied to 55«C. A solution, of 16.6 Sof^^?oly- 
50 Se/an5nf reaction>odurt L) (0.08 epoxide group equivalent) and 16.6 g of 
Skffk tii^ run if dropwise oVer die course of 30 minutes. 40 mmutss ih^ 
l 02 g of Tladal acetic add and 260 g of ddonised water are added and die 
Si forSef SSd^til cold. A mobik sotatioa of solids content 20% and pn 
value 5.6 is obtained. 

Example 8 j j 

al 187 z of polymerised fatty add and 68.5 g of diediylene-triamine are introduced 
2to a reaction vS whidi is provided widi a stirrer, duamometer, nitipgen mlet tube 
S diSSn hSd. The pol^erised fatty add, obtained by polymerisation of oleic 
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acid, has the foUowing properties: 95% dimeiised oleic add; equivalent weight: 289. 

The reaction mixture is heated with stirring to 200°C over the course of l\ hours 
under a nitrogen atmosphere and under these conditions the splittmg-off of water starts 
at 160**Q After a further 2 hours at 200'^C, a total of 13 parts of water are collected. 
5 Thereafter the mixture is concentrated for 3 hours in vacuo (14 mm Hg) at 200 to 5 
210*'C. 210 g of a viscous, yellowish, dear product with an amine equivalent wdght 
of 372 are obtained 

b) 74.4 g of the condensation product described under a) (0.2 amino group equivalent) 
are dissolved in 74.4 g of butylglycol and wanned to 55 ^C. A sohition of 20.2 g of 
lU the polyepoxide/amme reaction product M) (0.05 epoxide group equivalent) and 20.2 10 
g of butylglycol is then run in dropwise over the course of 30 minutes. 30 minutes 
thereafter, 12 g of glacial acetic add and 265 g of deionised water are added and the 
mixture further stirred untQ cold. A dear, mobile solution of solids content 20% 
and Pa value 6.0 is obtained. 

Example 9 15 
44.6 g of the condensation product described under 8a) (0.12 amino group equiva- 
lent) are dissolved m 44.6 g of butylglycd and warmed to 60'*C. 7.2 g of glacial acetic 
aad and a solution of 44.4 g of the polyepoxide/amme reaction product W) (0.02 
epoxide group equivalent) and 44.4 g of butylglycol are then run in dropwise over the 
^ course of 30 minutes from 2 separate dropping funnds. Thereafter the mixture is 20 
stirred for a further 6i hours at 60°Q and a further 10 g of glacial acetic add are then 
added. After a further 30 minutes, die mixture is diluted with 180 g of butylglycol. A 
dear, mobile solution of solids content 20% is obtamed. 

A sample diluted with water, 1 : 20, shows a pn value of 5.8. 

Example 10 25 
66.6 g of the polyepoxide/amine reaction product N) (0.03 epoxide group equiva- 
lent) are dissolved in 66.6 g of butylglycol and warmed to 60° C. 5.6 g of glacial acetic 
acid and a solution of 33.4 g of the condensation product described trndw' 8a) (0.09 
amino group equivalent) and 33.4 g of butylglycol are tiien run in dropwise over die 
course of 30 mmutes from 2 separate dropping funnels. 30 

The mixture is then stirred for a further 6i hours at 60''C, and a further 10 g 
of g]acial acetic add are then added. After a further 30 minutes, the mixture is diluted 
with 283 g of butylgJycoL A dear, mobile solution of solids content 20% is obtained. A 
sanq>le diluted widi water, 1:20, shows a p^ value of 5,8. 

35 Example 11 35 

68.5 g of the polyepoxide/amine reaction product G) (0.1 epoxide group equiva- 
lent) are dissolved m 37 g of isopropanol and wanned to 88''C, A solution of 24.7 g 
(0.1 ammo groiq) equivalent) of the polyamide used m Example 3 and 15 g of isopro- 
panol is thai run in dropwise over the course of 30 mmutes. 

40 The mixture is then stirred for a further 5 hoitts at approx. SS'^C (reflux), and 40 

1.85 g of epichlorohydrin (0.02 mol) are then added. After a further 10 minutes, a 
solution of 16 g of gladal acetic add and 312 g of ddonised water is added and the 
nuxture is further stirred until cold. A mobile product of solids content 20% and Pa 
value 4.6 is obtained. 

45 Example 12 45 

79 g (0.32 ammo group equivalent) of the polyamide used in Exanq)le 3 are dis- 
solved m 40 g of butylglycol and warmed to 80^*0 A solution of 30.4 g of the poly- 
epoxide/amine reaction product 0) (0.08 epoxide group equivalent) and 30.4 g of 
butylglycol is then run in dropwise over the course of 30 minutes. 

50 15 minutes thereafter, 20 g of glacial acetic add and 336 g of ddonised water are 50 

added and the mixture is further stirred until cold. A mobile sdution of soli(k content 
20% and ps value 53 is obtdned 

Example 13 

79 g (0.32 amino group equivalent) of the polyamide used in Example 3 are dis- 
55 solved in 40 g of butylglycol and warmed to SO^'Q A solution of 22.6 g of the poly- 55 
epoxide/amine reaction product P) and 22.6 g of butyl^ycol is then run in dropwise 
over the course of 30 minutes. 

15 minutes thereafter, 20 g of gladal acetic add and 311 g of deionised water are 
added and the mixttjre is further stirred until cold. A mobile sdution of solids content 
60 20% and Pb vahie 52 is obtamed. gQ 
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Example 14 

79 e fO.32 amino group equivalent) of die polyamide used in Example 3 are 
warmed to 180»C 16.7 g of dodecene oxide (0.08 mol) are run in dropwise over the 
^Tof 2 hours, the mtaure is kept at 180»C for a further 2 hours and tiien cool^ 
to 50»C., and &e product is dissolved in 32 g of butylglycol. A solution of 20.4 g of 
the polyepoxide/amine reaction produrt A) (0.08 epoxide group ^"^^A^fjL^ 
at butvlglycol is then run in dropwise over the course of 30 minntes at50 C The tem- 
perature is then raised to 60'C and the mixture is stirred for a further 1* aaim sx 
tiiis temperature. 20 g of glacial acetic add and 391 g of deionised water are then add^ 
and the mixture is further stirred untfl cdd. A mobile solution of sohds content 20, o 
and a pa vdue <£ 4.9 is obtained. 

Example 15 

79 g fO.32 amino group equivalent) of the pdyamide used in Example 3, together 
widi 10.1 g of benzyl chloride (0.08 mol), are stirred for 2 hours at 100 C. The pro- 
duct is thm cooled to 60°C and 32 g of butylglycol are added. A sohmon of 20.4 g ot 
the polyepoxide/amine reaction product A) (0.08 epoxide group eqmvalent) and 20.4 g 
of butvl^col is then run in dropwise at this temperature over the courae of 30 mmutes. 
25 minims thereafter, 20 g of glacial acetic add and 364 g of deionised water are added 
and the mixture is further stirred until cold. A mobile solution of sdids conlBnt 20,-^ 
and Ph value 4.6 is obtamed. 

Example 16 

79 e ro.32 amino group equivalent) of the polyamide used in Exan^k 3 are dis- 
solved in 32 g of butylJiyJ ^ warmed to SO'C. 4.3 g of acrylonitnle (0.08 mol) are 
Sadded aid the Sre is stirred for 2 hours at 50°C. A solution of 20.4 g of the 
polyepoxide/amine reaction product A) (a08 epoxide group eqmvalent) and 20.4 g of 
buwldvcol is then run in dropwise over the course of 30 minutes. H hours thereafter, 
20 g gladal acetic add and 339 g of ddonised water are added and the inirture is 
fur&er stirred until cdd. A mobfle solution of solids content 20% and p^ value 5.0 is 
obtained. 

Use Examples 

Example 17 . ^ - 

100 is of wool yam are dyed in tiie customary manner with reactive dyestufis in 
1000 Utrraof water in a dieese-dydng apparatus. After dyeing, the yam is tiioroughly 

"°^A fresh bath at 40''C, consisting of 1000 litres of water and 1.4 kg of ammonia 
(25% strength) is prepared. Thereafter, 8 kg of die product aoording to ^ple 1 
ire aided. A rtable eiulsion forms, which is unifonnly absorbed on ^e wool m about 
30 minutes. Trisodium phosphate is tiien added, the process is allowed to contmne for 
10 minutes, and 2 kg of a 12.5% strength sdution of a condensanon product of 1 mol 
of octadecyl alcohol and 25 mols of ethylene oxide are further added. Mter a fu^^ 
20 minutK the yam is thoroughly rinsed witii cold water, drained and dned. The yam 
treated in tiiis way is non-fating according to IWS specifications 7B, 7C and 71. 

Instead of a product according to Example 1, a pnKiuct of any one of die Examples 
2 to 16 can be used with equally good results. 



Example 18 

A woven fabric of pure wod is impregnated witii die following preparation, and 
subjected to a liquor uptake of 100% on a horizontal two-rdl padder: 

120 g/1 of the product according to Example 1 
2 g/1 of a condensation product of 

1 mol of p-tert-octylphenol and 
8 mob of etiiylene oxide 
30 ml/1 of 33% strengdi hydrogen peroxide 
848 ml/1 of water 

1000 g of padding liquor. 

After padding, die goods ate dried on a stenter frame. They arethen pressed for 
5 minutes at 120''C under medhmi press pressure (on a "Hoffmann {Registered Trade 
Mark] press"). 
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The goods thiis treated show the following shrinkage values on testing according 
to IWS Specification 71: 

untreated goods 53% shrinkage 

treated goods 2.1% shrinkage 

5 H, before the treatment just desaibed, the fabric is additionally subjected to the 5 

known reductive treatment with monoeihanolamine sulphite, the goods are additionally 
surface-stable^ that is to say they remain smooth and free from creases even after wash- 
ing. 

Example 19 

10 3.0 g of a preparation according to Example 1 are worked into a paste witii 10.0 10 

g of a surface-active agent of llie composition given below^ and this mixture is dilated 
to 1000 ml with perchloroethylene. Brief stirring yields a stable dispersion. 20 g of a 
knitted woollen piece are treated with this liquor for 50 minutes at 20''C After remov- 
ing excess liquor by centrifuging, the piece is dried and fixed for 10 minutes at 100^*0 

15 The treated knitt^ pieces are non-felting* 15 
The following products are used as surface-active agents: 

I : Condensation product of 1 mol of coconut fatty add and 2 mols of diethanolamine, 
containing about 2% of water and about 2% of acetic add. 

11: Add phosphoric add ester of a condensation product of 1 mol of 2-ethylhexanol 
20 and 5 mols of ethylene oxide^ neutralised with sodium hydroxide, in the form of an 20 
80% strength aqueous solutioa 

III: Aqueous solution containing: 38.5%! of an oleic add of a polyglycol ester^ 
38.5% o( ^ condensation product of 1 mol of p-tert-octylphenol and 8 mols of ethylene 
oxide, and 15.5% of oleic add. 

25 Example 20 25 

100 kg of bleached sulphite cellulose are ground in the usual manner in a hol- 
lander and subsequentiy discharged into a mixing vessel. 20 kg of caldum carbonate 
are added as a filler in the mixing vessd. When the filler has become well distributed 
in the pulp suspension, 0.3 to 0.7% of the product according to Example 11, relative to 
30 ceMose and solids content, is added, Tlie pulp mixture passes tfirough the paper 30 
machine via further stages of the process of paper manufacture. 

To increase the filler retention, a retention agent can be added shortiy before run- 
ning the pulp onto the machine. 

Papers manitfactured with this or a similar pulp composition are predominantiy 
35 used as writing papers and printing papers and show excellent ink resistance, resulting 35 
from the good sizing. 

Aluminium sulphate, which is introduced into this system vj4ien waste paper is 
incorporated, does not interfere in any way with tiie sizing. 

In this system, the calcium carbonate can also be replaced by commercially avail- 
40 abk kaolia The sizing effect is the same as when using caldimi carbonate. 40 

WHAT WE CLAIM IS: — 

1. A process for the manufacture of stable preparations of water-soluble or water- 
dispersible reaction products of polyepoxides, fatty amines and basic polyamides, which 
comprise reacting a) a reaction product of a^ at least one polyepoxide \rfiich contains 

45 at least two epoxide groiq)s per molecule, and a'') at least one high-molecular weight 45 
fatty amine, such that the equivalent ratio of epoxide groups to amino groups is 1 : 0.1 
to 1:0.85, with b) a basic polyamide which is obtained bjr condensation of b') poly- 
meric imsatorated fatty adds and b^') polyalkylenepolyamines, in tbe presence of an 
organic solvent at temperatures of up to 95°C, such that the equivalent ratio of epoxide 

50 groups of the component a) to amino groups of the component b) is 1 : 1 to 1 : 6, with 50 
the addition of add at some stage before completion of liie reaction so that a sample 
of the reaction mixture has a pn value of 2 to 8 after addition of water. 

2. A process according to Qaim 1, wherein the equivalent ratio of epoxide groups 
of the components oT) to amino groups of the component a'Q is 1 : 0,1 to 1 : 0.5. 

55 3, A process according to Qaim 1 or 2, wherein the equivalent ratio of epoxide 55 

groups of the component a) to amino groups of the component b) is 1: 1 to 1:5. 

4. A process according to any of tibie preceding Claims wherein the epoxide a^) is 
derived from a bisphenol. 

5. A process according to Claim 4, wherein the epoxide a^ is a polyglyddyl ether 
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of 2^-bis-(4'-hydroxypheayl)-pit)pane wSidi has an epoxide content of 1.8 to 5.8 

Qjoxide group equivalents^cg. . -j ^« 

6. A proce^according to Qaim 5, wherein ihe component aO has an epoxide con- 
tent of at least 5 epoxide group equivalents per kg. A 

7 A process according to Qaim 5 or 6, wherem the component aO is obtamed by 
reaction of epichlorohydrin with 2^-bis-(4'-hydroxyphenyl>propane. 

8. A process according to any of the preceding Claims wherem the component 
is a mono-fatty amine with 12 to 24 carbon atoms. . , ^ - , 

9. A process according to Qaim 8, wherein tiie Utxy amme has the formula 

H,C-(CH,)^NH2 

wherein x is an integer having a value of 11 to 23. 

10. A process according to Claim 9, wherein x is 17 to 21. ^ 

11 A process according to any of the preceding Claims irfierem component b ; 
is an aUphatic, ediylenicafly unsaturated dimetic to tiimeric fatty add or a mixture of 

such ^ds. ^^^^ according to Qaim 11, wherein the fatty acids are derived from 
aliphatic unsaturated mono-carboxylic acids with 16 to 22 carbon atoms. ^ 

13. A process according to Claim 12, wherein the component b^ is dunensed to 
trimerised linoleic add or linolenic add. ^ . ^ . ^ 

14. A process according to any of the preceding Qauns \*ercm the component 
b'^) is an aliphatic polj^amine of the formula 

H-N— (CH-— CH,— NH)a— CHs— CH,— NH. 

wherein n is 1, 2 or 3. * . * • i 

15. A process according to any ofthe preceding Claims wherem the reacuon takes 
place in an organic solvent which is misdble widi water to an unlimited extent. ^ ^ 

16. A process according to any of the preceding Claims wherem the reaction is 
carried 'out at 25 to 80^C ^ ^ 

17. A process according to Clahn 16, wherem the reaction is earned out at 45 to 

70° C. 

18. A process accoixiing to any of &e preceding daims wherein a monofunctional 
or difunctional compound c) whidi differs from a) and b) is used in conjunction wrth 
the components a) and b). 

19. A process acoordmg to Qaim 18, wherem the component c) is an q»ihaIogeno- 

bydrin. - - 

20. A process according to Claim 1 substantially as hereinbefore described. 

2l! A process according to Qaim 1 substantially as described in Example 1 or 2. 

22. A process according to Qaim 1 substantially as described in any of Examples 
3 xo 16 

23. Water-sduble or water-dispersible reaction products of polyepoxidies, fatty 
and basic polyamides when obtained by a process according to any of Qaims 1 

^24. Water-sduble or water-dispersible reaction products of pdyepoxides, fatty 
amines and basic polyamides when obtained by a process according to Qaim 22. 

25. A process for finishing textiles which comprises treating the textiles with a 
preparation vMch contains a reaction product as daimed in Claim 23 or 24. 

26. Textiles when treated by a process according to Qaim 25, ^ 

27. A process for rendering wool non-fdting which comprises impregnating the 
wool with an aqueous liquor containing a reaction product as claimed in Claim 23 or 
24, dyeing the wool and subjecting it to a heat treatment at 40'' to IM'^C 

28. A process according to naiin 27, wherein an exhaustion process is used in 
which the wool is treated at tempacatures of 35** to lOO^C widi an aqueous liquor 
containing a reaction product as daimed in Claim 23 or 24 and having a pH of 7 to 

29. A process according to Qaim 27 wherein a padding process is used in which 
the wool is treated witii an aqueous liquor containing a reaction product as daimed in 
claim 23 or 24 and having a pH of 3 to 7. , 

30. .A process according to Claim 29 wherein, the aqueous liquor contains a low 
molecular wei^^t carboxylic add. 
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31. A process for finishing wool in which a prcess for tendering wool non-fdting 
as claimed in any of dafins 27 to 30 is carried out in conjunction with a dyeing process. 

32. Woollen goods irfienever treated by a process according to any of rlatms 27 to 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14 South Square, 
Gray's Inn, London W.Cl. 
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